Transient immunosuppression with FK506 permits long-term expression of therapeutic genes introduced into the liver using recombinant adenoviruses in the rat.
The host immune response limits the duration of expression of adenovirally transduced genes and precludes long-term gene expression upon re-administration of the virus. In this study we wished to evaluate whether short-term immunosuppression of the host, at the time of recombinant virus administration, would allow expression of the therapeutic gene product upon virus reinjection. Gunn rats were used as recipients of recombinant adenoviruses expressing human BUGT (Ad-hBUGT) or E. coli beta-galactosidase (Ad-LacZ). Rats were treated with FK506 (1-1.5 mg/kg, per OS daily) for three days beginning 24 hours before each virus injection. Control groups did not receive any immunosuppressant. The serum bilirubin level was reduced from 7.1 +/- 0.75 mg/dL to 2.0 +/- 0.7 mg/dL within two days of viral injection in both FK506 treated and control groups, and then gradually increased in 6 weeks. FK506-treated rats had low or undetectable antibody titers against the recombinant adenovirus and minimal or no cytotoxic T lymphocyte (CTL) response against adenovirus-infected cells. The tolerized rats received two subsequent injections 42 and 98 days after the first injection, which reduced the bilirubin levels again to 2.0 +/- 0.56 and 2.2 +/- 0.61 mg/dL, respectively. In contrast, control rats developed high titer neutralizing antibodies and a CTL response, and their serum bilirubin levels were not reduced following subsequent injections. We conclude that short-term FK506 treatment around the time of virus administration prevents the host immune response, permitting long-term gene therapy by repeated administration of the recombinant virus.